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Key messages
e Grid composition plays a significant role in residential DR program effectiveness
e Amount of VRE resources on grid impacts how DR potential is utilized

e DR program effectiveness may increase with improved building stock efficiency

Importance: Demand response programs are an underutilized balancing
technology

Demand response (DR) is an important tool in the modern grid. Historically, electricity supply re-
sponds to demand, since conventional electricity generation sources have been fuel driven and flex-
ible; however, in electricity systems with high levels of variable renewable energy (VRE) generation,
this control of the electricity supply is not possible, since it is subject to the availability of the de-
mand side resource. DR refers to when electricity customers change their consumption patterns in
response to an external stimulus (McPherson & Stoll, 2020). DR programs have been shown to aid
power system operations by reducing peak load, postponing transmission upgrades, and facilitating
VRE integration (Bergaentzlé et al., 2014; Bitaraf & Rahman, 2018; Jordehi, 2019; Strbac, 2008). In
Canada, DR is underutilized, particularly in the residential building sector. Of the three DR programs
offered in Canada, they are only feasibly accessible to large consumers, despite residential buildings
representing almost a third of national electricity demand (Canada Energy Regulator, 2021).

Opportunities and barriers: Despite significant value to the grid, con-
sumer savings are marginal

DR programs bring high-value to grids with high VRE penetration; whether composing the ma-
jority of generation capacity or in conjunction with high-emitting generators, these grids are able to
dispatch building DR programs much more effectively than low-VRE grids. These grids also exhibit
significant reductions in greenhouse gas (GHG) emissions due to higher utilization of available VRE
generation, making DR programs beneficial for meeting climate change mitigation goals. In these
grids, increasing the efficiency of the building stock leads to DR being more effective at decreasing
both operational costs and GHG emissions.
At its most impactful, DR programs has a
value to the grid of up to $68/MWh of de-
mand shifted, representing a total opera-
tional cost reduction of just over 5%.

Benefit of residential DR programs
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While the value of DR can be high, the

value to the individual consumer is low, potentially presenting a signifi- {
cant barrier to DR program participation. Since such a high percentage FE
of residential participants is needed to be impactful, the value of DR ig
pro-grams to the grid are only marginally passed onto consumers. The
highest cost savings, even on grids that utilized building DR very effec-
tively, are under 3% of their typical electricity bill.

Next steps: Where in Canada are demand response
programs viable?

Figure 1: Benefits of residential DR programs based on pro-

Alberta, Saskatchewan, Nova Scotia, and Prince Edward Island will
likely see the greatest benefits from DR programs (Figure 1). These
grids are categorized as either flexible and carbon-intensive grids, or inflexible and low-emitting. The inflexible and low emitting
grids (i.e., Alberta and Saskatchewan) would specifically benefit from higher DR program enroliment due to the amount of VRE
curtailment still present on the grid. Decision makers and system operators may benefit from factoring these local characteris-
tics into their decision-making process when designing details of residential DR programs.

jected grid composition.
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